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Abstract 
Multiple Sclerosis (MS) is a neurological disorder that can negatively affect 
physical and cognitive abilities and mental health (Senders, Wahbeh, Spain, & Shinto, 
2012; Skeen, 2013). Although there is no known cause or cure for MS, increased stress 
levels is thought to exacerbate symptoms (National Multiple Sclerosis Society [NMSS], 
2015a). The purpose of this study was to examine the effect of an eight-week 
Mindfulness in Motion (MiM) program on adults with MS in areas of stress, anxiety, 
depression, fatigue and quality of life. Twenty-two adults with MS completed the 
program and assessments. After comparing pre and post responses of four self-reported 
questionnaires, significant improvements were seen in physical functioning, vitality, 
and mental health; specifically anxiety, depression, and positive affect; cognitive, 
psychosocial, and overall functioning in regard to fatigue, and mindfulness in areas of 
observation, acting with awareness, non-judgment, and non-reactivity. At the final 
session, participant feedback was collected via open ended question form and group 
dialog. Qualitative analysis found improvements in general health, better-quality sleep, 
increased awareness of body sensations and energy levels, overall improvement in 
emotional response, enhanced mindful awareness, improved quality of life, and 
enhanced resiliency through decreased stress. Because of the unknown nature of MS, 
uncertainty in disease progression, and multiple mental and physical symptoms 
associated with it, coping and stress reduction are key areas of future research of MS 
disease management. The positive results from this study support the need for more 
research to determine the extent to which mindfulness training can improve health 
outcomes for adults with MS. 
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Chapter One 
Introduction 
     Take a moment to imagine that you are a healthy and active 25-year-old going in to 
see a doctor because you think you have caught pink eye from your 18-month-old daughter.  To 
your surprise, your eye is red and will not focus due to what is diagnosed as ‘demyelinating 
disorder,’ a first potential sign of Multiple Sclerosis (MS). That was my husband’s first episode 
that would be officially diagnosed as MS two years later when his foot and leg began to go 
numb. Now envision your reaction to a diagnosis that can randomly cause physical impairment 
of any motor function in your body without warning. These attacks can result in temporary to 
lasting physical disability as the course of disease progression is unknown. In addition, this 
disorder not only threatens your physical health, but can abruptly oppress your energy level, 
mood, and emotional wellbeing without rhyme or reason.  To top it off, increased stress levels is 
one of the triggers thought to worsen symptoms although there is no known cause or cure 
(NMSS, 2015a). These are just a few of the factors and fears that a person diagnosed with MS 
faces every day. What would you do?   
MS is a neurological disorder that can have a severe impact on quality of life as it can 
negatively affect physical function, cognitive ability, and emotional health (Senders, Wahbeh, 
Spain, & Shinto, 2012; Skeen, 2013). This disorder affects 400,000 individuals in the United 
States and over 2 million individuals worldwide (NMSS, 2010). There is no known cause or cure 
for this condition and symptoms may include compromised mobility, chronic pain, sensory 
disturbance, bladder, bowel, and sexual dysfunction along with many others.  Along with the 
physical impairments that can arise for those afflicted by MS, emotional distress takes a huge 
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toll, evident by a depression rate three times higher than the general population (Siegert & 
Abernethy, 2005). Because the unpredictable nature of MS is associated with high levels of 
anxiety, depression, and fatigue, mind-body therapies, such as yoga and meditation, may be 
helpful in promoting health by reducing psychological stress (Senders et al., 2012). One 
program, Mindfulness in Motion (MiM), combines yoga and meditation and has been shown to 
be an effective, low-cost stress reduction intervention to improve overall wellbeing in healthy 
adults (Klatt, Buckworth, & Malarkey, 2009). This research study applied the Mindfulness in 
Motion intervention to adults with MS to see if it would have similar results. 
Purpose of the Study   
 The purpose of this study was to explore the effects of an eight-week Mindfulness in 
Motion (MiM) program on common symptoms of MS.  Specifically, this study examined the 
effect of participating in yoga and meditation from the MiM program on common symptoms of 
stress, anxiety, depression, fatigue and quality of life in adults diagnosed with MS. 
Hypotheses:  
Participation in the Mindfulness in Motion (MiM) program will: 
• increase stress management skills among adults diagnosed with MS. 
• decrease perceived anxiety among adults diagnosed with MS. 
• decrease perceived depression among adults diagnosed with MS. 
• decrease levels of fatigue among adults diagnosed with MS. 
• improve quality of life among adults diagnosed with MS. 
 
Background and Significance of the Study  
Because the cause, course, and cure of MS are unknown, the diagnosis often comes with 
a feeling that this disease is unpredictable and uncontrollable. The watchful waiting of symptoms 
can be a source of anxiety and frustration. In addition, coping with a diagnosis of any kind can be 
accompanied by depression; however, with an MS diagnosis, depression is particularly high 
  3 
(Holland, Murray, & Reingold, 2007). A review of several studies showed a lifetime depression 
rate of 50% in MS patients (Siegert & Abernethy, 2005). The implication of this statistic is far 
reaching as depression is often regarded by people with MS as a significant determinant of 
quality of life (Feinstein, 2011). Because of the toll to quality of life, depression and fatigue are 
among the leading areas of symptom management for patients with MS (Skeen, 2013). Lifestyle 
choices incorporating mind-body therapies such as; yoga and meditation hold a promise of hope 
(Senders et al., 2012).                                                                                           
According to the National Center for Complementary and Alternative Medicine 
(NCCAM): "mind and body practices focus on the interactions among the brain, mind, body, and 
behavior, with the intent to use the mind to affect physical functioning and promote health” (as 
cited by Gordon, Hart, & Delagran, 2003, p. 8).  In a recent survey of 1,110 MS patients, 32% of 
that had utilized mind-body therapies found them to be beneficial. Mind-body therapies include 
yoga, meditation, biofeedback, relaxation techniques, and guided imagery.  Mind-body 
modalities are not each distinctly separate categories as many cross over, as is the case with yoga 
and meditation (Senders et al., 2012).  
Yoga techniques may be useful in decreasing the emotional distress of disease diagnosis 
and health-related changes (McCall, 2007; Senders et al., 2012). Although a variety of studies 
have shown yoga to be safe and effective for improving physical function and improved mood 
states, only two studies to date have been specific to MS and yoga and only a few others on 
mindfulness meditation and MS (Grossman et al., 2010; Mills & Allen, 2000, Oken et al., 2004; 
Pakenham & Samios, 2013; Senders et al., 2012; Tavee, Resnel, Planchon, Butler, & Stone, 
2011; Velikonja, Curic, Ozura, & Jazbec, 2010).  
  4 
There are many physical benefits that can come from yoga. McCall (2007) outlines 40 ways in 
which yoga promotes health and healing. Yoga philosophy revolves around the principle that 
“everything is connected” (p. 45).  The physical outcomes of yoga include improved muscular 
strength, flexibility, and balance, improved posture, breathing, and circulation (Liebler & Moss, 
2009). In addition, yoga can help mentally with stress reduction, improving mood, reducing 
fatigue, and enhancing spiritual well-being (McCall, 2007). MS is thought to be exacerbated by 
stress (Streeter, Gerbarg, Saper, Ciraulo, and Brown, 2012).  Mindfulness-based therapies, such 
as yoga and Mindfulness Based Stress Reduction (MBSR) can help to break patterns of 
excessive worry, rumination, and stress that are linked to depression and anxiety (Hazlett-
Stevens, 2012).                                                                                                         
 Ancient Buddhist meditation techniques have been adapted by Jon Kabat-Zin who 
created an 8-week mindfulness-based stress reduction (MBSR) course (Kabat-Zinn, 2009). Many 
studies show that the MBSR program helps to decrease stress, anxiety, depression, and help 
people cope with chronic somatic diseases. Core elements of MBSR training include noticing 
negative thought patterns that are associated with ruminating over disease conditions and 
increased emotional regulation. In addition to MBSR, there are also several other variations of 
mindfulness training (Young, 2011; Pakenham & Samios, 2013). To date, it appears that there 
are only a few published studies using mindfulness training in MS patients.  These studies found 
statistically significant improvements in quality of life, reduced depression, fatigue, and anxiety, 
(Grossman et al., 2010; Senders et al., 2012), showed improvements in physical mobility and 
balance, (Mills & Allen, 2000) pain reduction, and improved overall physical and mental health 
(Tavee et al., 2011) when compared to control groups. The most recent study examined trait 
mindfulness, “a personality characteristic associated with psychological well-being,” associated 
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with higher quality of life, effective coping skills, reduced psychological stress, and increased 
resilience in adults with MS (Senders et al., 2014, p.104).      
 Maryanna Klatt, Ph.D, a faculty member at Ohio State University College of Medicine, 
has developed an abbreviated MBSR program called Mindfulness in Motion (MiM) (Klatt, 
2013). The eight session program includes one hour weekly meetings with a 20-minute home 
practice resource to provide pragmatic resiliency tools that are easily implemented to help reduce 
daily stress and improve one’s overall wellbeing. In studies using the MiM program with healthy 
working adults, significant reductions were made in perceptions of stress, improved sleep 
quality, and the ability to acquire "present-centered attention awareness.” This program has been 
shown to be an effective, low-cost stress reduction intervention (Klatt, Buckworth, & Malarkey, 
2009). In past studies participation in MiM has reduced inattention and hyperactivity and 
improved overall wellbeing in third grade elementary students (Klatt, Harpster, Browne, White, 
& Case-Smith, 2013);  reduced inflammation and increased mindfulness in Ohio State University 
Faculty and Staff  (Klatt et al., 2009; Malarkey, Jarjoura, & Klatt, 2013); improved resiliency 
skills  and showed significant biological changes in stress reduction in Ohio State Surgical 
Intensive Care Unit Personnel (M. Klatt, personal communication, August 5, 2013);  improved 
work engagement and perceptions of wellbeing with Danish Bank Employees (M. Klatt, personal 
communication, August 5, 2013); and showed changes in brain function and improvements in 
mindfulness in older adults (Prakash, De Leon, Klatt, Malarkey, & Patterson, 2012). Given the 
positive results of reducing stress symptoms for a healthy population, the MiM program has high 
potential to reduce stress symptoms for clinical populations. However, little empirical research 
has been conducted using this program with people with specific conditions. This study was the 
very first empirical research examining the effect of the MiM program for adults with Multiple 
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Sclerosis.            
Setting           
 Twenty-two participants were included in this study. All were persons diagnosed with 
Multiple Sclerosis and were age 18 or older that volunteered to participate.  These participants 
registered for one of two MiM groups that were held at a local community agency that has 
programs that specialize in MS support       
Assumptions           
 As a Community Health Coordinator and onsite Lifestyle Health Coach at a large region 
university, I help employees take charge of their health by finding the support, resources, 
accountability, and motivation to reach their optimal health goals. I graduated with a bachelor’s 
degree in Community Health Education and a minor in Psychology in 2007. I am also certified 
by the American Council on Exercise as a personal trainer, have been trained by Maryanna 
Klatt’s Mindfulness in Motion program, and have current CPR, AED and Mental Health First 
Aid certification trainings. I have been a group fitness instructor teaching yoga and Pilates since 
2004. In 2011, I’m a graduate of the Mindfulness Based Stress Reduction program and have 
cultivated a daily practice that includes a blend of yoga and meditation.  Because I’ve always 
been interested in health, and because my husband had is first symptom of MS five years ago and 
has been diagnosed officially with MS for three years, I wanted to use the opportunity to 
complete my research to help enhance the wellbeing of adults affected by MS.  My husband has 
been an inspiration in his determination, courage, and strength. Naturally, the topics relating to 
health education and MS are dear to me as I aim to provide sound research to this field by 
completing my Masters of Education and graduate minor in Integrative Therapies and Healing 
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Practices.               
Scope and Limitations of the Study      
 Participant recruitment was done through placing fliers in the neurology department of a 
local medical center, the Multiple Sclerosis Achievement Center, and local support groups 
suggesting that individuals that registered for this program may be proactive about their health 
and more inclined to participate in behavior change programs. In addition the recruitment flier 
included terminology of mindfulness and stress reduction that may have appealed to participants 
with an affinity toward meditation and prior experience with yoga.  Due to a winter snowstorm 
during recruitment, one local support group was cancelled, and another had limited attendance 
which may have hindered the pool of participants aware of the program.    
  This study was also limited to participants that were available to attend the eight weekly 
sessions on either Thursday evenings or Saturday afternoons during the program dates along 
with attending additional pre and post assessment sessions one week prior to and one week 
following the program. Because of this limited availability of sessions, potential participants that 
could not attend these times were not included in this study.  Participants that regularly exercised 
more than 30 minutes a day, had prior experience with mindfulness, or regularly participated in 
yoga were included in this study.  Therefore, these participants may already utilize effective 
stress management methods and less significant changes may have resulted.  Finally, because of 
a small sample size (n=22), further research is needed in order to generalize these results for a 
larger population of adults with MS.        
 The program itself is quite a commitment. Paired with common MS symptoms of fatigue, 
and inclement winter weather making travel difficult, consistent participant retention was a 
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challenge for some. One session was cancelled due to a winter storm, but participants were 
encouraged to attend the alternate weekly session if they were able.  
Definitions 
• Affect: “The conscious subjective aspect of an emption considered apart from bodily 
changes” (Affect, 2015, para. 2). 
• Anxiety: “fear or nervousness about what might happen” (Anxiety, 2015, para. 1). 
• Demyelination: the breakdown of the myelin sheath that protects the nerve, and may 
cause physical symptoms that affect the function of the body area associated with that 
nerve. A few examples of symptoms include blurred vision in one eye, weakness or 
loss of function in one leg, slurred speech, incontinence, trouble with memory and 
concentration, extreme fatigue, along with many other possible signs (Holland, 
Murray, & Reingold, 2007). 
• Depression: “a serious medical condition in which a person feels very sad, hopeless, 
and unimportant and often is unable to live in a normal way” (Depression, 2015, para. 
2).  
• Fatigue: “The state of being very tired: extreme weariness” (Fatigue, 2015, para. 1). 
• Lassitude: “The condition of being tired: lack of physical or mental energy” 
(Lassitude, 2015, para. 1). 
• Lesion: Scar of demyelination  (Holland, Murray, and Reingold, 2007) 
• Meditation: “the act or process of spending time in quiet thought” (Meditation, 
2015). 
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• Mindfulness: “is moment-to-moment awareness. It is cultivated by purposefully 
paying attention to things we ordinarily never give a moment’s thought to. It is a 
systematic approach to developing new kinds of control and wisdom to our lives, 
based on our inner capacities for relaxation, paying attention, awareness, and insight” 
(Kabat-Zinn, 2009, p. 2). 
• Mindfulness Based Stress Reduction (MBSR): Developed by John Kabat-Zinn, 
MBSR is an 8-week stress management and mindfulness program that meets 2 ½ 
hours per week, and includes an all-day retreat along with an hour of daily practice 
outside of class. This program involves learning about and practicing various forms of 
meditation (Kabat-Zinn, 2009).  
• Mindfulness in Motion: Has also been referred to in some studies as MBSR-ld (low 
dose). This is an abbreviated MBSR program that has been developed to cover and 
practice important elements of mindfulness in a shorter time commitment. This 
program includes education on mindfulness, guided meditation and gentle yoga, 
relaxing music and group support.  
• Multiple Sclerosis: “a demyelinating disease marked by patches of hardened tissue in 
the brain or the spinal cord and associated especially with partial or complete paralysis 
and jerking muscle tremor” (Multiple Sclerosis, 2015, para. 1). 
• Primary Progressive MS:  a form of MS that shows slow and steady progression of 
symptoms from onset, without clear pattern of attacks and remission. This form may 
have times of slight symptom improvement for short periods of time.  This type 
affects only 10-15% of those diagnosed with MS and is correlated more closely with 
people diagnosed after age 40 (Holland, Murray, & Reingold, 2007). 
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• Progressive Relapsing MS: This is the least common form affecting only 5% of 
those diagnosed with MS. This form is characterized by a steady worsening of 
conditions from onset paired with clear exacerbations without recovery and disease 
progression during remissions (Holland, Murray, & Reingold, 2007). 
• Psychosocial: “involving both psychological and social aspects; relating to social 
conditions to mental health” (Psychosocial, 2015, para 1). 
• Relapsing-Remitting MS: is characterized by an exacerbation (relapse) resulting in a 
physical symptom followed by partial or complete recovery (remission) without 
progression of the disease. Initially, this is the most common form affecting 85% of 
newly diagnosed patients  (Holland, Murray, & Reingold, 2007). 
• Secondary Progressive MS: Approximately 50% of individuals with MS are 
diagnosed within 10-15 years as they experience periods of relapsing-remitting course 
followed by slow and steady deterioration of condition (Holland, Murray, & Reingold, 
2007). 
• Social Support: having caring people around you to engage and connect with. 
• Vitality: “A lively or energetic quality: physical or mental vigor especially when 
highly developed” (Vitality, 2015, para. 1 & 4). 
• Yoga: The word ‘yoga’ means ‘union’ bringing together the mind body and spirit 
(Hartranft, 2003). 
Summary           
 In summary, stress, depression, anxiety, and fatigue are all common symptoms associated 
with a diagnosis of MS.  Many studies have found mind body therapies such as yoga and 
meditation to help relieve these types of symptoms in healthy adults, however very few studies 
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have looked at the impact of yoga and meditation specifically on adults that have Multiple 
Sclerosis. In studies using the MiM program with healthy individuals, significant reductions 
were made in perceptions of stress, improved sleep quality, and the ability to acquire "present-
centered attention awareness” (Klatt, Buckworth, & Malarkey, 2009); improved resiliency skills, 
improved work engagement and perceptions of wellbeing (M. Klatt, personal communication, 
August 5, 2013); reductions in inflammation (Klatt et al., 2009; Malarkey, Jarjoura, & Klatt, 
2013); decreases of inattention and hyperactivity (Klatt, et al., 2013),  and changes in brain 
function and improvements in mindfulness (Prakash et al., 2012). The purpose of this study was 
to explore the effects of the Mindfulness in Motion program on common symptoms in adults 
diagnosed with MS. 
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Chapter Two 
Literature Review 
The purpose of this study was to explore the effects of yoga and meditation on common 
symptoms of anxiety, depression, and fatigue in people diagnosed with MS using the 
Mindfulness in Motion (MiM) program. This chapter will begin with an overview of MS and 
will explore current research evaluating the use of mind-body therapies, yoga and meditation, the 
effectiveness and safety as well as outline areas for future research. . 
Multiple Sclerosis 
The English name, Multiple Sclerosis, means many scars. In America, one person is 
diagnosed with Multiple Sclerosis each hour. Multiple Sclerosis is an inflammatory disease of 
the Central Nervous System (CNS) that is thought to result from the immune system’s mistaken 
attack of plaques on healthy tissues in the white matter of the brain. This results in 
demyelination, the breakdown of the myelin sheath that protects the nerve, and may cause 
physical symptoms that affect the function of the body area associated with that nerve (Holland, 
Murray, & Reingold, 2007). When demyelination occurs, it is called an attack, episode, 
exacerbation, flare-up, or relapse and results in a scar on the nerve. After the inflammation 
response and attack is over, the body’s cells work to repair the myelin and the physical symptom 
can improve and may completely disappear. However, this improvement may be a slow process 
as these nerves may be slower than the others, or may be permanently damaged resulting in the 
development of a disability (NMSS, 2010). A recent review of medical literature ranked MS as 
the second most costly chronic health condition behind congestive heart failure (Adelman, Rane, 
& Villa, 2013). Common physical symptoms of MS include numbness, weakness, spasticity, 
vision problems, difficulty walking due to vertigo, balance and gait issues, and bladder and bowl 
  13 
control issues.  MS can also result in cognitive impairments and has negative effects on mental 
health. Depression and fatigue are among the main symptoms of MS (Holland, Murray, & 
Reingold, 2007). 
Diagnosis. A person must have two documented episodes separated by time and space 
before MS is officially diagnosed.  MS has no definite cause and no test for definitive diagnosis; 
however, magnetic resonance imaging (MRI) results have become the most helpful test to view 
lesions.  However, an MRI does not help to determine the severity or progression of the disease. 
There are four types of MS that emerge as the disease advances: Relapsing-Remitting, Primary 
Progressive, Secondary Progressive, and Progressive Relapsing (Holland, Murray, & Reingold, 
2007).  The goal of current disease modifying drugs is to delay the progression of the disability; 
however, long-term data on the effectiveness of these drugs is not yet available.  The cause of 
this possible autoimmune disorder is unknown as well as the course of the disease once a person 
is diagnosed (NMSS, 2010).  Interestingly, MS affects twice as many women than men and is 
more prevalent in Caucasians (Holland, Murray, & Reingold, 2007).  Since little is known about 
the cause, course, and cure of MS, the psychological impacts can be difficult as this disorder 
becomes a game of “wait and see” (Holland, Murray, & Reingold, 2007, p. 12). The unknown 
nature of MS is often reported as one of the most distressing aspects and can cause ‘significant 
distress, anger, and frustration from the moment of its very firs symptom” (NMSS, 2015a, para 
7).  
Depression and fatigue. Depression and fatigue are two common symptoms associated 
with MS. The rate of depression is three time higher for people diagnosed with MS than the 
general population (Feinstein, 2011).  This rate may be so high due to a combination of factors 
that may promote depressive symptoms: the stress of diagnosis and possible demyelination of 
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nerves transmitting mood signals (Siegert & Abernethy, 2005). Recent studies have concluded 
that depression is not a side effect from interferon medications used to treat MS. Interestingly, 
there does not appear to be a clear link between depression and physical disability (Feinstein, 
2011).   Depression rates can range from mild to severe and are generally treated with coping-
focused psychotherapy and the use of antidepressants. Recent studies have found a complex 
relationship between depression and fatigue, another common side effect of MS. Treatments of 
depression have also shown some self-reported improvement managing fatigue (Siegert & 
Abernethy, 2005).  
Fatigue related to MS is unique and prevalent occurring in 80% of people with MS. 
Fatigue can range from mild to severe and can have a drastic negative impact on ability to 
function in various roles at work and home. It is one of the top reasons people with MS leave the 
workforce early. Interestingly and unfortunately, fatigue related to MS can take on several forms. 
For instance, someone facing physical limitations may have to work harder to accomplish daily 
tasks, which can lead to fatigue. Fatigue can also come from physical symptoms and negatively 
impact sleep. However, there is another form of fatigue, referred to as lassitude, which is unique 
to individuals that have MS. This form of fatigue is different from fatigue experienced by people 
without MS. This type of fatigue is more intense than normal fatigue, and generally occurs on a 
daily basis and can worsen as the day progresses. It can occur early in the morning even after 
having restful sleep or it can come on spontaneously any time of day.  Due to the impact on 
quality of life, managing fatigue through medications, sleep regulation, limiting exposure to heat 
and humidity, participating in occupational and physical therapy, and psychological interventions 
such as stress management and relaxation training may be beneficial (NMSS, 2015b).  
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Complementary and Alternative Medicine Use in MS    
 Because of the unknown nature of MS and the many possible adverse reactions, many 
people turn toward complimentary therapies to help manage the side effects in order to reduce 
medication use, and provide a sense of hope and empowerment through individual treatment 
plans. Although some of these therapies are low risk and may be effective for symptom 
management, use of alternative therapies in place of conventional medical care is not advised. So 
far, there is limited evidence through clinical trials in the efficacy and safety of some therapies.  
Although these will not all be describe in detail here, other treatments used to manage symptoms 
of MS include: acupuncture and Traditional Chinese Medicine, medical marijuana, cooling 
therapies, special diets, dietary supplements, energy therapies, and mind-body therapies such as 
Tai Chi, yoga, guided imagery (Holland, Murray, & Reingold, 2007). According to a survey of 
20,387 patients with MS, 54% reported using at least one form of complementary therapy in 
their lifetime, with the highest use of chiropractic (51%) and massage (34%) (Marrie, 
Hadjimichael, & Vollmer, 2003). No matter what complementary therapy is used to help treat 
MS, it is important for the patient to keep their physician and neurologist informed about other 
treatments they are receiving (Holland, Murray, & Reingold, 2007).     
 Yoga. Improvements in strength, balance and flexibility are only the beginning of the 
changes that a yoga practice can offer (McCall, 2007).The word ‘yoga’ means ‘union’ bringing 
together the mind body and spirit (Hartranft, 2003). Yoga incorporates many strategies help to 
regulate emotional reactions and adopt an attitude of acceptance. In this way, these techniques 
may be useful in decreasing the emotional distress of disease diagnosis and health-related 
changes (McCall, 2007; Senders et al., 2012).      
 Anxiety and depression. MS symptoms are thought to be worsened by stress (NMSS, 
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2015a).  A proposed theory by Streeter et al. (2012) cites evidence that supports yoga-based 
interventions as a way to balance the autonomic nervous system (ANS), parasympathetic 
nervous system (PNS), and gamma amino-butyric acid (GABA) activity. This balance helps to 
reduce allostatic load, the cost the body endures when the body is out of its homeostatic range, 
and ultimately reduces symptoms of disease conditions that are exacerbated by stress (Streeter et 
al., 2012). Stress is also a big factor in depression. A recent review of randomized control trials 
listed nine studies that had significant reduction in depression scores for a variety of yoga and 
control groups. Although these were not specific to MS, they did vary in degree of anxiety and 
depressive symptoms (Meyer et al., 2012).         
 A study by Deary, Roch, Plotkin, and Zahourek (2011), found that a regular yoga practice 
led healthy participants (n=16) to become more intentional in creating a positive shift in their 
emotional states throughout the course of 13 months in 52 weekly sessions. Categories of 
emotional states included “reactivity” to frustration and perceived stress, “dynamic potential” 
that represented a positive change in belief, thought or behavior, “self-expression” that moved 
the participant from awareness to action, and finally “being,” in integrating these changes into 
daily lifestyle choices.  This “Theory of Intentionality, the Matrix of Healing” may be able to be 
applied to less healthy individuals as well. 
   Fatigue. A review of twenty randomized-controlled studies using yoga as an 
intervention in patients with psychiatric and neurological disorders found sixteen to have 
statistically significant positive results on fatigue.  These studies used yoga interventions in 
populations suffering from major psychological disorders such as major depression, 
schizophrenia, posttraumatic stress disorder, and bipolar disorder (Meyer et al., 2012).  Two 
studies (Oken et al, 2004; Velikonja et al. 2010) were included that showed substantial 
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improvement in measures of controlling fatigue in MS patients when yoga interventions were 
compared to a wait list and alternative exercise controls (Meyer, et al., 2012). More specifically, 
Oken et al. (2004) studied the effects Iyengar yoga, a form of yoga that “strives for precise 
anatomical alignment of poses” but also offers restorative poses, on MS patients (McCall, 2007, 
p. 106). This six-month study compared an adaptive yoga class with weekly exercise class (that 
included a home routine using a stationary bike) and a third group continuing usual care 
activities (Oken et al., 2004). Both exercise and yoga were found to have statistically significant 
results on improving energy and reducing fatigue although effect on mood was not significant 
(McCall, 2007, Meyer et al., 2011; Senders et al., 2002). Velikonja et al. (2010) studied 20 
patients with relapsing remitting or progressive MS. When a 10-week hatha yoga class was 
compared to a sports climbing control group, significant improvements in attention performance 
were found in the yoga group and improvement in Expanded Disability Status Scale (EDSS) 
scores and a decreases in fatigue were shown in the sports climbing group (Meyer et al., 2011).  
Hopefully in the future there will be more research showing positive outcomes in integrating 
regular yoga practice for people with MS. 
Mindfulness. The goal of mindfulness is “moment to moment awareness” (Kabat-Zinn, 
2009, p. 2).  Mindfulness is the intentional practice of paying attention to the present moment. 
This practice can help to provide balance to the many shifting thoughts, emotions and stressors 
we encounter on a day to day basis.  Many programs have been developed around concepts of 
mindfulness. Most often recognized is the eight-week Mindfulness Based Stress Reduction 
(MBSR) program developed in 1979 by John Kabat-Zinn at the University of Massachusetts 
Medical Center. This program has been shown to be effective in decreasing stress, anxiety, 
depression, and helping people cope with chronic health conditions. Many mindfulness programs 
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adopt elements of non-judging, patience, openness to new experiences, trust, non-striving, 
acceptance and letting go. These elements can be particularly helpful in helping people to think 
clearly, calm emotions, and manage their reactions to stressors (Kabat-Zinn, 2009).   
 Only a few mindfulness programs have been applied to patients with Multiple Sclerosis. 
Grossman et al, (2010) found statistically significant improvements in quality of life, reduced 
depression, fatigue, and anxiety when compared to usual care. Mills and Allen (2000) showed 
improvements in physical mobility and balance with mindfulness-based interventions as 
compared to a control group (Pakenham & Samios, 2013).  A recent pilot study involved a total 
of 22 patients that had MS (n=10) or peripheral neuropathy (PN) (n=12).  Participants in the 
intervention group attended an eight-week mindfulness training that consisted of weekly 90-
minute sessions had better outcomes in reducing pain, improved overall physical and mental 
health and minor mobility improvements than the control group (n=18: 7 with MS and 11 with 
PN) (Tavee et al., 2011). The most recent research in mindfulness and MS has shown that trait 
mindfulness is associated with a 25% change in perceived stress scores and 44% of resiliency 
scores (Senders et al., 2014). Further studies are needed to support evidence of the benefit of 
mindfulness in chronic conditions such as MS (Tavee et al., 2011).  
Mindfulness in Motion. Maryanna Klatt, Ph.D has developed a consolidated MBSR 
program called Mindfulness in Motion (MiM). In this eight-week program, participants are only 
required to meet for one hour per week and participate in a daily 20-minute home practice. This 
format includes a weekly group session in which a mindfulness theme is introduced, time for 
group sharing based on questions related to the theme, and finally a 20-minute chair yoga and 
guided meditation concludes the hour.  
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A study of forty-eight faculty and staff from Ohio State University used a six-week 
version of the MiM program called MBSR-ld (low dose).  Results indicated significant reduction 
in perceived stress, increased Mindful Attention Awareness and sleep quality. No difference was 
found in salivary cortisol in either the MBSR-ld group or wait list control. Results from the self-
reported scales indicate that a low-dose version of an MBSR program is a low cost, effective 
onsite stress reduction program that can easily be implemented into work sites (Klatt, 
Buckworth, & Malarkey, 2009).   
Malarkey, Jarjoura, & Klatt (2013) found a greater level of sustained mindfulness in the 
group using the eight-week MBSR-ld training with 88 faculty and staff from the same university 
listed above compared to the 91 employees that participated in a lifestyle change education 
program. Interestingly, participants with a Body Mass Index (BMI) lower than 30 found that 
CRP level, an inflammatory peptide, dropped by one mg/ml. “CRP not only predicts adverse 
cardiovascular events, but also appears to induce a variety of pro-inflammatory processes 
(Malarkey, Jarjoura, & Klatt, 2013, p. 146).  Although a decrease of one mg/ml is not 
statistically significant, it may be an area of future research of mindfulness and health.  
Prakash, De Leon, Klatt, Malarkey, and Patterson (2012), researched the effects of 
mindfulness based on the Mindfulness Attention and Awareness Scale (MAAS) with brain scans 
of twenty-five older adults. They specifically looked at areas of the brain that housed the default-
mode network (DMN), a system within the brain that is thought to play a role in “self-reverential 
processing, consolidating past events, and anticipating future plans, and taking alternative 
perspectives” (Prakash et al., 2012, p. 10). Results indicated that having a higher level of 
mindfulness is associated with increased DMN connectivity, especially for two areas of the brain 
that connect the system and allow for a greater ability to participate in “internal and external 
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aspects of cognition” that may be result of the ability to maintain present and focused attention 
(Prakash et al., 2012, p.12).  
Given the positive results of reducing stress symptoms for a healthy population, the MiM 
program has high potential to reduce stress symptoms for clinical populations. However, little 
empirical research has been conducted using the MiM program with people with specific 
conditions. This study was the very first empirical research examining the effect of the MiM 
program for adults with Multiple Sclerosis. 
Safety of yoga and mindfulness with MS. Mind-body therapies appear safe and can be 
well integrated in with conventional care, especially when patients are looking for natural ways 
to decrease side effects without medications (Senders et al., 2012).  A yoga practice that includes 
gentle stretches of basic postures, breathing exercises, and relaxation can be helpful for people 
with Multiple Sclerosis. Yoga can be adapted in a variety of ways in order to be accessible to all 
abilities. Overheating is a risk factor for MS episodes, and therefore, Bikram Yoga, or ‘hot 
yoga,’ would not be recommended for patients with MS. In addition, if it is a warm afternoon, or 
a person is experiencing fatigue or exacerbation, caution should be taken.  Slow, smooth, and 
focused yoga practice that includes modifications with a room temperature around 67 degrees 
Fahrenheit is ideal. A more restorative yoga practice can also be implemented during bouts of 
relapse or extreme fatigue (McCall, 2007). In addition, it’s important to note that MS is 
characterized by excessive or overactive immune system function and that stress reduction 
programs such as yoga and meditation can improve immune function. According to Physical 
Therapist and certified in Lakshmi Voelker Chair Yoga instructor, Robin Davidson, improved 
immune function is better understood as a balancing of immune function and is not documented 
as a contraindication in medical literature (R. Davidson, personal communication, September 27, 
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2013). Similarly, McCall (2007) states that “meditation appears to increase immunity in 
instances where that’s helpful, as well as lower it in cases of autoimmune diseases, marked by 
inappropriately aggressive immune system” (p. 32).  
Summary            
Multiple Sclerosis is an unpredictable disease that can negatively affect physical 
functioning as well as mental health.  The unknown disease progression can include common 
symptoms of diminished mobility, chronic pain, fatigue, cognitive impairment, anxiety and 
depression (Holland, Murray, & Reingold, 2007). Stress is thought to be related to MS by 
possibly exacerbating symptoms. Therefore, finding ways to deal with a diagnosis that brings 
unpleasant and unpredictable outcomes and symptoms is important. Although not many studies 
using mind-body therapies have been researched directly with participants that have MS, yoga 
and meditation have been found to be beneficial. One study using yoga as an intervention found 
statistically significant results on improving energy and reducing fatigue (Oken et al, 2004) 
Additional studies using meditation with adults with MS have shown statistically significant 
improvements in quality of life, reduced depression, fatigue, and anxiety (Grossman, et al., 
2010); improvements in physical mobility and balance (Mills & Allen, 2000; Pakenham & 
Samios, 2013); reduced pain, improved overall physical and mental health, and minor mobility 
improvements (Tavee, et al., 2011), improvements to selective attention focus (Velikonja et al. 
2010) and improvements in perceived stress & resiliency (Senders, et al., 2014). Other current 
research suggests mindfulness-based therapies, such as yoga and Mindfulness Based Stress 
Reduction (MBSR) can help to break patterns of excessive worry, rumination, and stress that are 
linked to depression and anxiety (Deary, et al., 2011;  Desrosiers, Vine, Curtiss, & Klemanski, 
2014; Hazlett-Stevens, 2012; Kabat-Zinn, 2009; McCall, 2007, Senders et al., 2012).    These 
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studies offer a foundation to expand future research on the effects of mind-body techniques 
(yoga and meditation) specific to MS.  The purpose of this study is to show the positive effects 
of mind-body interventions, yoga and meditation, on MS anxiety, depression, and fatigue as a 
way to help manage symptoms. 
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Chapter Three 
Methodology 
The purpose of the study “Effects of Mindfulness in Motion (MiM) on Adults with 
Multiple Sclerosis” was to explore the effects of yoga and meditation on common symptoms of 
stress, anxiety, depression, fatigue and quality of life in adults with Multiple Sclerosis.  This 
chapter will first describe the setting and participants studied, will next discuss the development 
of the survey, and will conclude with a description of the process used to gather and analyze the 
data.             -
Setting              
 This study was housed within a local day service program that offers support programs to 
adults with MS. The goal of the day service program is to assist members to maintain 
independence and assert better management of their MS symptoms. It is the only one of its kind 
in this region. In this program, adults with MS are eligible for outpatient rehabilitation, and 
receive weight and blood pressure monitoring, medication management and health education and 
wellness opportunities.  This program is funded by the National Multiple Sclerosis Society and 
also provides scholarships to participants, educational training to staff, and strategic planning 
assistance.  Because the goals of the Mindfulness in Motion program align with the mission of 
this service, a natural partnership was formed and the day service program provided an 
opportune setting for the study.  The day service program offered an accessible and convenient 
location. The temperature controlled room was available free of charge, included the technology 
needs of the MiM program, and had an open layout in which chairs can be moved around easily 
to accommodate the needs of the group.        
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 The MiM intervention is an eight-week program that meets once per week for one hour. 
During this hour, a mindfulness theme of the week is introduced, and participants have a short 
group discussion based on questions relating to the theme. Next, a short educational PowerPoint 
on the week’s mindfulness theme is presented, and finally, a 20-minute relaxation, gentle 
stretching, and chair yoga session is practiced. In addition, participants are expected to 
participate in a 20-minute daily meditation practice using CDs or MP3s. In this protocol, relaxing 
piano music is played as background during the weekly class meeting and is included in each of 
the daily practice sessions.               
Participants                
 Although young children and teens can be diagnosed with MS, the majority of people 
with MS are diagnosed between age 20 and 50 years of age (NMSS, 2013). In addition, the 
Mindfulness in Motion program is specifically designed for adults and the PI is a community 
health educator that primarily works with adult learners, therefore the study was limited to 
participants age 18 and older.                         
 The study included an eight-week intervention in which adults with MS registered for  
the MiM program for either Thursday evenings at 5:30-6:30pm or Saturdays from 1:30-2:30pm 
(limit n=17 in each group). Although they were encouraged to choose the day would most likely 
attend each week, they were encouraged to come to either session, as their schedules allowed.  
The deadline to register was December 13, 2013. Twenty-five participants signed up for this 
study, but only 22 were included in the study analysis due to missing pre or post test data.  
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Participants were recruited within the regional area. Recruitment Fliers were placed in a 
local neurology department’s exam rooms that are used by the MS Specialist. Recruitment fliers 
were also placed at the MS day service program, and were mailed to their participant list (n~60).  
Interested persons contacted the PI via phone or email at which point the researcher thanked 
them for their interest in participating, outlined the research sudy requirements, give an overview 
of the MiM program, and anwered any questions about the logistics, research or program 
participation.                     
Research Design           
 The study adopted a parallel mixed-methods design (Creswell, 2013). The qualitative 
survey instruments were given one week prior to the start of the MiM didactic sessions and one 
week after completing the eight-week program. The instruments took 45-minutes to complete 
and were used to assess the program’s influence on perception of stress and coping, mindfulness, 
quality of life, anxiety, depression and fatigue. Additional qualitative instruments to verify 
fidelity included attendance of intervention sessions and mindfulness practice at home. 
Following the intervention, qualitative data was collected via open-ended question survey 
regarding participants’ experience with, satisfaction of, and reaction to the MiM program. 
Following the completion of the written reflections, study participants had a group dialog sharing 
their responses.                                   
Measures            
 Both quantitative and qualitative data were collected and analyzed in order to capture 
participant reflections of their experience in the MiM program.      
 Quantiative Measures. The study’s quantiative data included a demographic 
questionaire, Mental Health Inventory (MHI), Health Status Questionaire (SF-36), Modified 
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Fatigue Impact Scale (MFIS), Five Facet Mindfulness Questionaire (FFMQ), and attendence at 
sessions and daily workseet of home practice.       
 The demographic questionaire included 13 questions including: gender, actual age,  
length of time with MS, prior experience with mindfulness training or yoga practice, and prior 
participation in the day service program or other MS outreach programs.     
 The full length Mental Health Inventory included 18 questions that have four subscales 
anxiety, depression, behavior control, and positive affect. Reports from the National Multiple 
Sclerosis Society (1997) show the full version has a Cronbach's alpha score of .93. It takes 
between five to ten minutes to complete this six-point likert scale assessment (NMSS, 1997). 
 The short form of the Health Status Questionaire (SF-36) contains 36 items that are 
divided into eight subscales (physical functioning, role limitations due to physical problems, 
bodily pain, general health perceptions, vitality, social functioning, role-limitations due to 
emotional problems, and mental health). Cronbach's alphas for these subscales range from .67 
to .94. The FS-36 takes about 10 minutes to complete the five-point likert scale assessment. The 
vitality score can be used as an independent measure of fatigue (NMSS, 1997).   
 The full-length version of the Modified Fatigue Impact Score (MFIS) contains 21 items 
that how fatigue impacts a person diagnosied with MS. The MFIS provides an assessment of 
fatigue effects in terms of physical, cognitive, and psychosocial functioning (NMSS, 1997, p.4). 
This assessment has a Cronbach's alpha score of .81 and takes between five to ten minutes to 
complete this five-point likert scale assessment (NMSS, 1997). Researchers state that, “these 
assessments (MHI, SF-36, and MFIS) have been shown to be reliable and valid in populations 
with MS” (Plow, Mathiowetz & Lowe, 2009, p. 26).      
 The Five Facet Mindfulness Questionnaire contains 39 itmes in a five-point likert scale 
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that assesses five areas of mindfulness: observing, describing, acting with awareness, and 
accepting without judgment, and non-reactivity. The FFMQ has internal consistancy scores that 
range between .76-91 for the four supbscales of mindfulness. Higher scores indicate greater 
levels of mindfulness (Baer et al., 2006).        
 The skill of observing is the ability to notice both internal and external stimuli such as 
thoughts, emotions, sights, sounds, smells, bodily sensations etc. (Baer et al., 2006). Although 
observing without labeling is often encouraged in some mindfulness trainings, noticing thoughts 
by describing them with a brief label can help participants notice repetitive thought patterns. 
However, mindfulness training stresses the importance of refraining from judging these 
experiences or fixating on them. Describing  can be summed up by labeling and letting go (Baer 
et al., 2006). Acting with awareness is a main component of mindfulness training in which the 
participants practice being fully engaged in the moment. Giving full attention and focus to the 
one thing they are doing rather than multitasking or being on autopilot (Baer et al., 2006). Non-
judgment is accepting or allowing without evaluation of the present moment experience is 
another skill taught in mindfulness training.  Participants are encouraged to observe the present 
moment, “label it, allow it to be present without evaluation or self-criticism” (Baer et al., 2006, 
p. 194).  Non-reactivity is the capability to observe an internal or external experience without 
becoming absorbed or fixated on the situation or emotion. This pairs non-judgment, observation, 
and describing “without attempts to avoid, escape, or change it” (Baer et al., 2006, p. 194; 
Desrosiers, Vine, Curtiss, & Klemanski, 2014).       
 The assessments were completed one week prior and one week following the MiM 
program.  The assessments were completed with little or no intervention from the interviewer. 
Some participants with visual or upper extremity disability were given these assesments in an 
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interview format.  The PI of the study trained staff from the day service program as volunteers to 
help assist in administering the surveys.        
 Finally, in order to examine effectiveness based on commitment to the intervention and 
mindfulness practice, attendance was taken at each session and participants were asked to fill out 
a daily worksheet indicating which mindfulness practice they completed, if any, on their own 
time using the CD/DVD set. Participants were encouraged to complete the home practice five 
out of seven days a week during the course of the intervention and turned in their daily practice 
worksheet at the beginning of each weekly session. Within the parallel mixed method design, 
qualitative data was collected. It’s important to note, in this phase of the study my role was 
participant observer as I was facilitator of the program.       
 Qualitative Data Collection. After the eight-week MiM program was completed, 
participants met to complete the post survey and open ended essay questions regarding their 
experience with, satisfaction of, and reaction to the MiM program. Upon completion of the 
written responses, participants were encouraged to share their reflections with the group.   
 Semi structured interview questions prompted participants to describe what they have 
noticed during the MiM program in relation to body sensations and physical health, emotional 
responses, relationships, and energy and productivity.  They were also asked to identify 
components of the weekly sessions and home practice elements that they liked and disliked. 
Participants were asked to reflect on the most valuable takeaway from the program, 
recommendations for improvement, and intentions to continue a mindfulness practice. Finally, 
participants were asked to evaluate their satisfaction of the program’s location and time 
commitment.   
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Data Gathering and Analysis        
 Quantitative. Survey responses were entered by participant identification number into a 
secure Excel Document to which only the researcher directly involved in the study had access. 
IBM SPSS Statistics 20 was used to analyze the data. Analyses included outcome differences 
between gender, actual age, length of time with MS, prior experience with mindfulness training 
or yoga practice, and prior participation in the day service program or other MS outreach 
programs. These variables were used to determine if there was a relationship between the 
independent variable (MiM) and dependent variable (health outcomes).  In addition, the 
researcher compared the high fidelity group, which is defined as meeting the criteria of attending 
five out of eight sessions and completing mindfulness practice at home four out of seven days 
each week four or more of eight weeks with those in the low fidelity group that attended four or 
fewer MiM sessions and completed less than four days a week of home practice for less than 
four weeks.            
 Qualitative. The open forum group discussion was audio recorded and transcribed. 
Written responses were also collected and documented to capture the participants’ reflections 
and experiences from the MiM program. The researcher examined the responses to find 
emergent patterns and themes about participants’ engagement in the MiM program.      
Summary           
 In summary, this study included 22 participants that were recruited from local medical 
center and support groups. Each participant completed a demographic questionaire, four self-
reported assessments to capture of overall health, mental health, fatigue, and perceptions of stress 
and mindfulness (MHI, SF-36, MFIS and FFMQ) both pre and post intervention. To assess 
fidelity, attendence was taken at each session of the MiM program and participants completed a 
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daily workseet of home practice throuout the intervention.  In addition, personal reflections of 
the MiM program were documented, recorded, and analyzed to illustrate emergent patterns of 
participant experiences. The following chapter will unveil the results of these surveys. 
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Chapter Four 
Results 
      To date, very few studies have focused on mindfulness programs on adults that have 
Multiple Sclerosis. This study evaluated the potential for the Mindfulness in Motion program to 
improve health outcomes in people with MS. Twenty-two participants with MS completed a 
demographic questionnaire, Health Status Questionnaire (SF-36), Mental Health Inventory 
(MHI), Modified Fatigue Impact Score (MFIS), and Five Facet Mindfulness Questionnaire 
(FFMQ). This chapter will describe the results of these surveys along with the qualitative 
analysis of the participants’ feedback and expressed experiences with the program.   
  Participants    
 Upon approval from the institutional review board of the University of Minnesota, 
participants were recruited using a variety of outreach methods. A convenience sample of men 
and women (n=25) were recruited to take part in this ten-week study. Demographic information 
is displayed in Table 1. Three participants were excluded from data analysis due to missing pre 
or posttest survey information. Twenty-two participants were included in data analysis, which 
included 6 males (27.3%) and 16 females (72.7%) with a mean age of 53 (Standard Deviation 
7.3 years). There were ten (45.5%) participants that had relapsing remitting MS, eight (36.4%) 
with secondary progressive disease, three (13.6%) with primary progressive, and one (4.5%) 
with progressive-relapsing MS. The mean length of time participants had been diagnosed with 
MS was 19 (Standard Deviation 10.7) years.    
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Most of the participants had little to no prior experience with meditation as only two 
(9.1%) had any formal mindfulness training.  However, many (n=13) had participated in an MS 
adaptive yoga class one to two times per week. In addition, 15 out of 25 had participated in a 
support group in the last six months.  
 
Quantitative Results 
Results of the MiM program by the day of treatment were analyzed by repeated measures 
analyses of variance (ANOVA) to determine whether the eight-week MiM program (independent 
variable) yielded significant improvement in health outcome measures (dependent variables). 
Table 1
Participants' Characteristics, Multiple Sclerosis History, and Practice Paticipation (n=22)
n % Program/Practice n % Frequency, Mode
MS outreach programs, the last 6 months (all that apply)
Male 6 27.3 Support group 15 68.2 1-2 times a week
Female 16 72.7 MS achievement center programs 9 40.9 1-2 times a week
Other 5 22.7 1-2 times a week
No 3 13.6 n/a
Thursday 10 45.5
Saturday 12 54.5
MS adaptive yoga class 13 59.1 1-2 times a week
Yoga at home 5 22.7 1-2 times a week
Relapsing-remitting 10 45.5 Mindfulness training 2 9.1 Less than 1 a month
Secondary-progressive 8 36.4 Home meditation 2 9.1 Less than 1 a month
Primary-progressive 3 13.6 Other 2 9.1 Less than 1 a month
Progressive-relapsing 1 4.5 No 8 36.4 n/a
Unsure at this time 0 0.0
Flexibility and range of motion 17 77.3 1-2 times a week
M SD Strength training 8 36.4 1-2 times a week
53 7.3 Cardiovascular endurance 9 40.9 1-2 times a week
Other 3 13.6 1-2 times a week
19 10.7 No 2 9.1 n/a
Current participation (all that apply)
Years with MS
Age
Variable 
Multiple Sclerosis (MS) type
Group
Gender
Experience with mindfulness training/yoga (all that apply)
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The independent variables included one between-subject (Thursday and Saturday groups) and 
one within-subject (Pre-program and Post-program) variables. Results, displayed in Tables 2, 3 
and 4, indicated that there were no differences between Thursday and Saturday groups in any 
scales.              
 Four different sets of ANOVAs with Day of the MiM program as independent variable 
were conducted on answers from the (1) Health Status Questionnaire (SF-36), which is shown in 
Table 2, (2) Mental Health Inventory (MHI), Table 3, and (3) Modified Fatigue Impact Score 
(MFIS), and (4) Five Facet Mindfulness Questionnaire (FFMQ), Table 4 .     
 The Health Status Questionnaire has eight subscales that include physical functioning, 
role limitations due to physical problems, bodily pain, general health perceptions, vitality, social 
functioning, role-limitations due to emotional problems, and mental health. As shown in Table 2,  
the eight-week MiM program demonstrated significant effect on several of the Health Status 
Questionnaire (SF-36) variables; specifically, Physical Functioning Scale (PF) (p<.05), Role 
Physical Scale (RP) (p<0.01), Vitality Score (VT) (p<.05), and Mental Health Scale (MH) 
(p<.01). Results of two summary scales were also analyzed; scoring of both summary scales 
involved three steps; (1) standardization of the eight Sf-36 scales; (2) weighting and aggregation 
of the eight scales; and (3) transformation of the aggregate scale score to a T- score. In the two 
overall summary scales, Physical Component Summary scale increased significantly after the 
MiM program (from 28.15 to 35. 67; p<.01), but the increase in the Mental Component 
Summary T-score was not statistically significant (from 44.85 to 48.00; p=.21). There were no 
differences between Thursday and Saturday groups, and no interaction between Within-Subject 
(pre-/post-) and Between-Subject (Day of the program) variables, in any scales. 
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Mental Health Inventory (MHI) has four subscales, which are anxiety (MHA), depression 
(MHD), behavior control (MHC), and positive affect (MHP), and one total score (MHI). The 
possible range of Mean is 1-6, and the possible range of the Total scores is 0-100 and a higher 
score indicates better mental health (NMSS, 1997). As shown in Table 3, the ANOVA results 
revealed that  statistically significant improvements after the eight-week MiM program were 
found in  the MHI total scores (from 64.80 to 73.48; p<.01) and in subscales of anxiety (from 
63.09 to 74.55; p<.01), depression (from 65.91 to 79.32; p<.01), and positive affect (from 55.98 
to 62.95; p<.05); in contrast, the increase in emotional & behavioral control was not significant 
(from 74.77 to 77.05; p=.63).  There were no differences between Thursday and Saturday 
groups, and no interaction between Within-Subject (pre-/post-) and Between-Subject (Day of the 
program) variables, in any scales. 
Table 2
Scale Thur.^ Sat. Combined Thur.^ Sat. Combined F p -value
Physical Functioning (PF) -1.79 -2.35 -2.09 -1.07 -1.14 -1.11 4.23 .05*
Role-Physical (RP) -3.51 -3.51 -3.51 -1.66 -1.85 -1.76 85.61 .01**
Bodily Pain (BP) -0.59 -0.90 -0.76 -0.63 -1.10 -0.89 0.74 .40
General Health (GH) -0.50 -1.05 -0.80 -0.77 -0.98 -0.89 0.38 .55
Vitality (VT) -0.98 -1.27 -1.14 -0.77 -0.79 -0.78 5.77 .03*
Social Functioning (SF) -1.17 -1.45 -1.32 -0.83 -0.62 -0.71 3.55 .07
Role-Emotional (RE) -0.75 -1.54 -1.18 -0.64 -0.70 -0.67 3.11 .09
Mental Health (MH) -0.67 -0.88 -0.78 -0.22 -0.21 -0.22 11.00 .01**
Physical Component Sum -2.03 -2.31 -2.19 -1.27 -1.56 -1.43 11.67 .01*
(PCS T-Score) (29.67) (26.88) (28.15) (37.25) (34.35) (35.67)
Mental Component Sum -0.28 -0.71 -0.51 -0.27 -0.14 -0.20 1.68 .21
(MCS T-Score) (47.16) (42.93) (44.85) (47.32) (48.56) (48.00)
Note . ^ There were no differences between Thursday and Saturday groups, and no interaction 
between Within-Subject and Between-Subject variables, in any scales; *p <.05; **p <.01 
Pre-/Post
Repeated Measures Two-Way (Within-Subject: Pre- and Post-test By Between-Subject:  
Thursday and Saturday Groups) ANOVAs on Health Status Questionnaire (SF-36)
Pre-test Z-Scores Post-test Z-Scores
  35 
 
The Modified Fatigue Impact Score has three subscales: physical, cognitive, and 
psychosocial that are combined to formulate the total MFIS score (NMSS, 1997). Post-program 
assessments showed significant improvements in both cognitive (from 32.45 to 28.45; p<.01) 
and psychosocial subscales (from 6.55 to 5.45; p<.05) as well as the total MFIS score (from 
70.82 to 63.27; p<.01); in contrast, improvement in physical was not significant (from 31.82 to 
29.36; p=.09). There were no differences between Thursday and Saturday groups, and no 
interaction between Within-Subject (pre-/post-) and Between-Subject (Day of the program) 
variables, in any scales.    
The Five Facets of Mindfulness used in the FFMQ include observing, describing, acting 
with awareness, non-judging of inner experience, and non-reactivity to inner experience (Baer et 
al., 2006). Results indicated significant improvement in the categories of Observe (from 27.95 to 
31.10; p<.05), Act with Awareness (from 24.05 to 26.81; p<.01), Non-judgment (from 26.23 to 
Table 3
Scale Score Thur.^ Sat. Combined Thur.^ Sat.Combined F p -value
MHI Raw - Mean (M)1 4.34 4.15 4.24 4.70 4.65 4.67
MHI Total2 66.89 63.06 64.80 74.00 73.06 73.48
4 Subscales of MHI 
Anxiety  (MHA)- M1 4.20 4.12 4.15 4.66 4.78 4.73
MHA Total2 64.00 62.33 63.09 73.20 75.67 74.55
Depression (MHD)- M1 4.55 4.08 4.30 4.98 4.96 4.97
MHD Total2 71.00 61.67 65.91 79.50 79.17 79.32
Behavior Control  (MHC)-M1 4.90 4.60 4.74 4.93 4.79 4.85
MHC Total2 78.00 72.08 74.77 78.50 75.83 77.05
Positive Affect  (MHP)-M1 3.80 3.77 3.78 4.23 4.08 4.15
MHP Total 2 56.00 55.42 55.68 64.50 61.67 62.95
Note .1M=Mean, possible range 1-6;  2 Total score, range 0-100; ^ There were no differences 
between Thursday and Saturday groups, and no interaction between Within-Subject and Between-
Subject variables, in any scales; *p <.05; **p <.01 
Repeated Measures Two-Way (Within-Subject: Pre- and Post-test By Between-Subject: 
Thursday and Saturday Groups) ANOVAs on Mental Health Inventory (MHI)
Pre-test Scores Post-test Scores Pre-/Post
0.25 .63
5.32 .03*
8.33 .01**
11.51 .01**
14.82 .01**
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29.27; p<.01), and Non-reactivity (from 20.86 to 24.00; p<.01). Increase in Describe factor was 
not significant (from 24.59 to 25.36; p=.35).  There were no differences between Thursday and 
Saturday groups, and no interaction between Within-Subject (pre-/post-) and Between-Subject 
(Day of the program) variables, in any scales. 
The Modified Fatigue Impact Score has three subscales: physical, cognitive, and 
psychosocial that are combined to formulate the total MFIS score (NMSS, 1997). Post-program 
assessments showed significant improvements in both cognitive (from 32.45 to 28.45; p<.01) 
and psychosocial subscales (from 6.55 to 5.45; p<.05) as well as the total MFIS score (from 
70.82 to 63.27; p<.01); in contrast, improvement in physical was not significant (from 31.82 to 
29.36; p=.09). There were no differences between Thursday and Saturday groups, and no 
interaction between Within-Subject (pre-/post-) and Between-Subject (Day of the program) 
variables, in any scales.    
The Five Facets of Mindfulness used in the FFMQ include observing, describing, acting 
with awareness, non-judging of inner experience, and non-reactivity to inner experience (Baer et 
al., 2006). Results indicated significant improvement in the categories of Observe (from 27.95 to 
31.10; p<.05), Act with Awareness (from 24.05 to 26.81; p<.01), Non-judgment (from 26.23 to 
29.27; p<.01), and Non-reactivity (from 20.86 to 24.00; p<.01). Increase in Describe factor was 
not significant (from 24.59 to 25.36; p=.35).  There were no differences between Thursday and 
Saturday groups, and no interaction between Within-Subject (pre-/post-) and Between-Subject 
(Day of the program) variables, in any scales. 
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Repeated Measures analyses of variance (ANOVA) were conducted to determine whether 
the level of fidelity implementation of the eight-week MiM program (independent variable) 
yielded significant improvement in health outcome measures (dependent variables). The 
researcher compared the high fidelity group to the low fidelity group.  The high fidelity group 
criteria was attending five out of eight MiM sessions and completing mindfulness home practice 
four out of seven days each week four or more of eight weeks. The low fidelity group was 
defined as attending four or fewer MiM sessions and completing less than four days a week of 
home practice for less than four weeks. Determined by this definition, the sample size of the 
High and the Low Fidelity groups was n=11, respectively. Thus, the independent variables 
included one between-subject (High and Low Fidelity groups) and one within-subject (Pre-
program and Post-program) variables. Results, displayed in Tables 5, 6 and 7, indicated that the 
Table 4
Scale Thur.^ Sat. Combined Thur.^ Sat. Combined F p -value
Physical1 30.70 32.75 31.82 27.80 30.67 29.36 3.27 .09
Cognitive2 30.90 33.75 32.45 27.10 29.58 28.45 9.93 .01**
Psychosocia3 5.90 7.08 6.55 4.80 6.00 5.45 6.52 .02*
Total MFIS4 67.50 73.58 70.82 59.70 66.25 63.27 7.26 .01**
Observe5 28.70 27.27 27.95 29.80 32.27 31.10 4.97 .04*
Describe5 23.80 25.25 24.59 25.80 25.00 25.36 0.91 .35
Act with Awareness5 23.20 24.82 24.05 26.20 27.36 26.81 7.53 .01**
Nonjudge5 27.00 25.58 26.23 28.20 30.17 29.27 7.56 .01**
Nonreact6 20.90 20.83 20.86 24.80 23.33 24.00 15.63 .01**
Note .1Possible range 0-36;  2Range 0-40; 3Range 0-8; 4Range 0-84; 5Range 8-40; 6Range 7-35; 
^There were no differences between Thursday and Saturday groups, and no interaction between 
Within-Subject and Between-Subject variables, in any scales; *p <.05; **p <.01 
Five Facet Mindfulness Questionnaire (FFMQ) 
Repeated Measures ANOVA for 2 (Within-Subject: Pre- & Post-) by 2 (Between-Subject: 
Thursday & Saturday groups): Modified Fatigue Impact Scale and Five Facet Mindfulness 
Questionnaire 
Pre-test Scores Post-test Scores Pre-/Post
Modified Fatigue Impact Scale (MFIS)
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eight-week MiM yielded significant improvement on several outcome variables, which replicates 
the results by the Day of the program as the independent variable, displayed in Tables 2, 3, and 
4.  However, while looking at the effect of the MiM program by the treatment fidelity, there were 
significant interactions between the Fidelity and the pre-/post-test on one of three outcome 
measures. In specific, there were significant interactions on Mental Health Inventory (see Table 
6) while no interaction for SF-36 (see Table 5) and Modified Fatigue Impact Score and Five 
Facet Mindfulness Questionnaire (see Table 7). The interaction effect on Mental Health 
Inventory is presented in detail as follows. 
 
Table 5
Scale High1 Low2 High Low F p -value F p -value F p -value
Physical Functioning (PF) -1.98 -2.20 -0.25 -1.97 5.05 .04* 3.77 .07 2.95 .10
Role-Physical (RP) -3.41 -3.61 -1.46 -2.07 89.53 .00** 2.70 .12 1.19 .29
Bodily Pain (BP) -0.72 -0.79 -0.90 -0.87 0.83 .37 0.00 .96 0.10 .75
General Health (GH) -0.85 -0.75 -0.93 -0.84 0.25 .62 0.04 .85 0.00 .99
Vitality (VT) -1.25 -1.03 -0.70 -0.86 6.50 .02* 0.01 .92 1.72 .20
Social Functioning (SF) -1.45 -1.20 -0.64 -0.79 3.83 .07 0.02 .90 0.43 .52
Role-Emotional (RE) -1.09 -1.27 -0.08 -1.27 3.93 .06 2.41 .14 3.93 .06
Mental Health (MH) -0.95 -0.62 -0.10 -0.34 13.09 .00** 0.03 .88 3.27 .09
Physical Component Sum -2.09 -2.28 -1.12 -1.75 12.37 .00** 0.37 .26 1.06 .32
(PCS T-Score) (29.11) (27.19) (38.83) (32.51)
Mental Component Sum -0.65 -0.38 -0.08 -0.32 1.98 .17 0.00 .95 1.37 .26
(MCS T-Score) (43.47) (46.24) (49.23) (46.77)
Note . 1High fidelity group, n=11; 2Low fidelity group, n=11; *p <.05; **p <.01 
Post Z-Scores Pre-/Post(1)
Repeated Measures ANOVA for 2 (Within-Subject: Pre- and Post-test) by 2 (Between-Subject: 
High and Low Fidelity Groups): Health Status Questionnaire (SF-36)
High/Low(2) (1) x (2)Pre Z-Scores
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Four different sets of repeated measures ANOVAs were conducted on responses to the 
(1) Health Status Questionnaire (SF-36), which is shown in Table 5, (2) Mental Health Inventory 
(MHI), Table 6, and (3) Modified Fatigue Impact Score (MFIS), and (4) Five Facet Mindfulness 
Questionnaire (FFMQ), Table 7 . 
As shown in Table 5,  the eight-week MiM program demonstrated significant effect on 
several of the Health Status Questionnaire (SF-36) variables; specifically, Physical Functioning 
Scale (PF) (p<0.05), Role Physical Scale (RP) (p<0.01), Vitality Score (VT) (p <0.05), Mental 
Health Scale (MH) (p<0.01), and Physical Component Summary scale (p<0.05); the results are 
consistent with those in Table 2 with the day of implementation as the between-subject 
independent variable. Although high fidelity groups showed more positive scores in both pre-
program and post-program data than the low fidelity group, differences between the two groups 
were not significant in any scales. Additionally, there were no significant interactions between 
Table 6
Scale Score High3 Low4 High Low F p -value F p -value F p -value
MHI Raw - Mean (M)1 3.91 4.57 4.75 4.60
MHI Total2 58.28 71.31 75.05 71.92
4 Subscales of MHI 
Anxiety  (MHA)- M1 3.87 4.44 4.78 4.67
MHA Total2 57.45 68.73 75.64 73.45
Depression (MHD)- M1 3.93 4.66 5.09 4.84
MHD Total2 58.64 73.18 81.82 76.82
Behavior Control  (MHC)-M1 4.41 5.07 4.95 4.75
MHC Total2 68.18 81.36 79.09 75.00
Positive Affect  (MHP)-M1 3.48 4.09 4.20 4.09
MHP Total 2 49.55 61.82 64.09 61.82
(1) x (2)
.00**
5.09 .03*
.00**
.31
23.84
0.84 .37 11.76
14.77
High/Low(2) Pre Z-Scores Post Z-Scores Pre-/Post(1)
.00** 1.09
13.59 .00**
12.66 .00**
0.35 .56 0.44 .52 5.09 .04*
Note. 1M=Mean, possible range 1-6; 2Total score, range 0-100; 3High fidelity group, n=11; 4Low 
fidelity group, n=11; *p <.05; **p <.01 
Repeated Measures ANOVA for 2 (Within-Subject: Pre- and Post-test) by 2 (Between-Subject: 
High and Low Fidelity Groups) on Mental Health Inventory (MHI)
7.00 .02* 0.55 .47 7.00 .02*
0.69 .42
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Within-Subject (pre-/post-) and Between-Subject (High and Low Fidelity groups) variables, in 
any scales.            
 The Mental Health Inventory (MHI) has four subscales, which are anxiety (MHA), 
depression (MHD), behavior control (MHC), and positive affect (MHP), and one total score 
(MHI). The possible range of Mean is 1-6, and the possible range of the Total scores is 0-100 
and a higher score indicates better mental health (NMSS, 1997). As shown in Table 6, the 
ANOVA results revealed that statistically significant improvements after the eight-week MiM 
program were found in the MHI total scores, anxiety, depression, and positive affect, which are 
the same as results in Table 3 with the day of the program as the independent variable.  
Notable findings were significant interactions between Within-Subject (pre-/post-) and 
Between-Subject (Treatment Fidelity) variables in all five scales, shown on the far right of Table 
6 as (1) x (2) column; specifically, the high fidelity group showed significantly larger 
improvement than the low fidelity group in the total score (changed from 58 to 75 vs. 71 to 72; 
p<0.0), anxiety (57 to 76 vs. from 69 to 73, depression (59 to 82 vs. 73 to 77), behavior control 
(68 to 79 vs. 81 to 75), and positive affect (58 to 75 vs. 71 to 72), which demonstrated that the 
treatment fidelity bears important relationship to the MiM program and mental health outcomes 
measured by Mental Health Inventory.  
The Modified Fatigue Impact Score has three subscales: physical, cognitive, and 
psychosocial, which are combined to formulate the total MFIS score (NMSS, 1997). Post-
program assessments showed significant improvements in both cognitive and psychosocial 
subscales as well as the total MFIS score, which replicates the results with the day of treatment, 
displayed in Table 4. There were no differences between High and Low Fidelity groups, and any 
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interactions between Within-Subject (pre/post) and Between-Subject (Fidelity of the program) 
variables, in any scales.    
The Five Facets of Mindfulness used in the FFMQ include observing, describing, acting 
with awareness, non-judging of inner experience, and non-reactivity to inner experience (Baer et 
al., 2006). Results indicated significant improvement in the categories of Observe, Act with 
Awareness, Non-judgment, and Non-reactivity, which again replicate the results with the day of 
treatment, displayed in Table 4.  There were no differences between High and Low Fidelity 
groups, and any interactions between Within-Subject (pre/post) and Between-Subject (Fidelity of 
the program) variables, in any scales.    
 
 
 
Table 7
Scale High7 Low8 High Low F p -value F p -value F p -value
Physical1 31.45 32.18 27.09 31.64 3.52 .08 0.68 .42 2.13 .16
Cognitive2 33.00 31.91 27.64 29.27 10.71 .00** 0.01 .93 1.25 .28
Psychosocia3 6.27 6.82 4.55 6.36 7.39 .01* 2.14 .16 2.51 .13
Total MFIS4 70.73 70.91 59.27 67.27 8.07 .01** 0.42 .53 2.17 .16
Observe5 26.36 29.70 31.73 30.40 5.15 .04* 0.25 .62 3.05 .10
Describe5 24.27 24.91 26.36 24.36 0.74 .40 0.10 .75 2.15 .16
Act with Awareness5 24.36 23.70 27.09 26.50 7.46 .01* 0.08 .78 0.00 .97
Nonjudge5 25.27 27.18 28.73 29.82 7.54 .01* 0.50 .49 0.14 .72
Nonreact6 19.82 21.91 23.64 24.36 15.11 .00** 1.15 .30 0.71 .41
Modified Fatigue Impact Scale 
Five Facet Mindfulness Questionnaire (FFMQ) 
Note .1Possible range 0-36;  2Range 0-40; 3Range 0-8; 4Range 0-84; 5Range 8-40; 6Range 7-35; 
7High fidelity group, n=11; 8Low fidelity group, n=11; *p <.05; **p <.01 
Repeated Measures ANOVA for 2 (Within-Subject: Pre- and Post-test) by 2 (Between-
Subject: High and Low Fidelity Groups): Modified Fatigue Impact Scale and Five Facet 
Mindfulness Questionnaire 
Pre Z-Scores Post Z-Scores Pre-/Post(1) High/Low(2) (1) x (2)
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Qualitative Results                                                                     
 Twenty MiM participants completed written reflections of the open-ended questions 
capturing their experiences of the MiM program. Of the twenty participants, seventeen also 
attended the final study session in which they discussed their thoughts and shared their 
experiences with the group. The open dialog group discussion session was audio recorded and 
transcribed. The researcher analyzed the documented responses for similarities in experiences 
with the intervention.          
 Physical Health. The positive effect of MiM in regard to Physical Functioning (p=0.05), 
Role Physical Scale (p=0.01), and Physical Component Summary (p=0.01) is important given 
that decline in physical function is a hallmark symptom of MS. During the qualitative data 
collection, the majority of participants noted several areas of physical health improvement 
including improved general health, feeling more physically relaxed, improved breathing, and 
better-quality sleep. “I learned how to relax when stressed & different ways to lower my stress 
level by using breathing techniques.” Several participants verbally agreed and many others 
nodded in agreement. Several participants mentioned their breathing rates improved between the 
pre and post breath count and that they tried to remember to utilize breathing techniques to relax. 
  The MiM program’s second week theme is “Cultivating Mindful Sleep” seemed to be a 
favorite among participants. One person commented, “The sleep yoga has been a benefit to my 
physical health. I have been able to write down my thoughts and leave it at my bed side and sleep 
through the night.” Another added, “I’ll be writing my worries down on a sticky note and 
leaving it on my nightstand before I go to bed each night.” Another participant stated “I liked the 
home practice- especially the sleep CD, which I believe that I got a more mindful and relaxing 
sleep.”  In addition to reporting improved sleep quality, participants also described increased 
  43 
awareness of body sensations, including becoming more aware of their energy levels and ways to 
improve energy when feeling fatigued.      
 Fatigue. Post assessments of the Vitality Score (p=0.03) and Modified Fatigue Impact 
showed improvements in both cognitive (p=0.01) and psychosocial subscales (p=0.02) as well as 
the total MFIS score (p=0.01).  This is important as fatigue is frequently a ‘disabling symptom’ 
for someone that has MS and is often ranked highest as an MS patients’ ‘most distressing and 
disruptive symptom’ (NMSS, 1997, p. 3). During the qualitative analysis, over half of the 
participants described having a greater awareness of their energy levels related to fatigue and 
some reported feeling an improvement in their energy levels. One participant explained, “The 
MiM made me more aware of my energy level and the need for energy conservation.” Another 
participant commented, “I remember to pace myself and keep my mind and body in motion and 
in sync.”  Some participants described steps they took to conserve energy after noticing fatigue 
setting in. “I’m more aware of when I need to take a break and relax.” Several others agreed 
with this statement and one added, “My energy is about the same, but try to relax some instead 
of pushing until I can’t do anymore.” Others gave examples of ways in which they tried to 
maintain their energy levels, for example, incorporating prioritizing tasks and time management, 
eating healthy food, getting adequate sleep, and utilizing meditation during rest periods. A 
handful of participants described having a boost of energy after of using the mindfulness 
mediations. One participant noticed that “The ‘willingness’ yoga gave me more energy after 
listening to it.” This is important because of fatigue’s prevalence, intensity, and impact to quality 
of life has for a person with MS.         
 Mental Health. Quantitative and Qualitative results also showed improvements to 
Mental Health (p=0.01). The improvements in participants’ anxiety (p=0.01), depression 
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(p=0.01), and positive affect (p=0.03) shows more specifically which areas of mental health were 
improved. Qualitative data based on participants’ descriptions of their experience with 
mindfulness support this as over half of the participants reported an improvement in mental 
health. Consistently participants described feeling a general sense of overall improvement in 
emotional response; specifically feeling more calm, more reflective, an improved ability to ‘let 
go’ of worries, improved present centered attention. One participant commented, “Now I keep 
mental tabs on my anxiety.” Another participant reported, “Mindfulness skills helped me let go, 
relax and be more in the moment.”        
 Mindfulness. Results from the Five Facet Mindfulness Questionnaire indicated an 
improvement in the categories of Observe (p=0.04), Act with Awareness (p=0.01), Non-
judgment (p=0.01), and Non-reactivity (p=0.01).  In addition to reporting improved general 
health and mental health, participants also described increased awareness of body sensations, 
were more attentive in their relationships to others, and described feeling less defensive and less 
reactive.  One participant commented, “I am more aware of what I am doing and how I am doing 
it.” Many others agreed and one added “I realize I can live in the moment being aware of what is 
going on around me.” One person elaborated saying “Purposefully being in the moment as it 
occurs helps me to be more aware of my physical sensations, which helps with energy 
conservation.”            
 In addition to the other benefits of improved awareness, many expressed enjoyment 
practicing mindful eating in the fifth session and liked practicing on their own. Several shared 
stories of their experiences with mindful eating as they enthusiastically described noticing how 
flavorful food was when they were paying attention. Others described feeling more satiated when 
they ate mindfully.  A few described struggling with mindful eating as it challenged their past 
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experiences of eating quickly due to how they were raised, or regularly being in situations where 
there was very limited time to eat. Several participants commented on wanting to share mindful 
eating tips with other people in their lives who typically eat rapidly.   
 Interestingly, a few people explained that they felt having MS has made them more 
mindful. Two people described having swallowing difficulties due to their MS. One participant 
felt that they had no choice but to slow down so they didn’t choke on their food. Similarly, 
several participants described a keen awareness of their physical movements during the winter 
months. Many described having to be more mindful based on their physical limitations so they 
wouldn’t fall. This is interesting to note and would be fascinating to delve deeper into the 
question of mindfulness in relation to physical limitations. Others described ranges between 
frustrations and acceptance when it came to their ability to complete tasks they would like within 
the day. Others reflected on how mindfulness has improved their resilience. One participant felt 
the MiM program “gave me more tools for my toolbox.” Others agreed. One participant 
described resilience in saying their main takeaway from the program was to “never give up and 
try, try again.” During the seventh session, themed Clarity and Release, participants shared and 
reflected on their reactions to noticing pleasant and unpleasant experiences during the previous 
week. One person commented that to them, mindfulness was learning to “live life on life’s 
terms.”           
 Non-judgment, and compassion are pillars of mindfulness encouraged during MiM 
sessions. During meditations participants were reminded to notice thoughts and feelings toward 
their own bodies in a non-judgmental way. They were given permission to choose adapt the 
movements that worked for them in order to respect their bodies. One person expressed their 
appreciation for mediation and mindful movement there is “no right or wrong way.” Several 
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others agreed expressed gratitude for how mindfulness could be incorporated with their own 
personal and spiritual beliefs.          
 Several participants described feeling less reactive. One participant commented, “This 
program has made me aware of my ability to respond to stressful situations versus reacting.” In 
agreement, a participant stated, “The tools I learned helped me to stop, pause, and think about 
my emotions instead of reacting.” Another participant elaborated, “Mindfulness has helped me to 
take time for myself daily. It has also helped me to stop and think, rather than just reacting. The 
analogy I sue is that that I’m driving a car down the road and before I would run into a tree (i.e. 
obstacle, stress, etc.) and now MiM puts a stop sign in my way to utilize before crashing.” This 
is important because non-reactivity is the capability to observe an internal or external experience 
without becoming absorbed or fixated on the situation or emotion (Baer et al., 2006; Desrosiers, 
Vine, Curtiss, & Klemanski, 2014). A recent study of mindfulness-based interventions on 189 
adults with anxiety and depressive disorders suggests that a persons’ ability to observe in a non-
reactive way, as in taking a pause between an observation and response, may help to limit 
previous maladaptive automatic cognitive processing, such as worry and rumination, and 
promote adaptive responses such as reappraisal (Desrosiers, Vine, Curtiss, & Klemanski, 2014). 
 Quality of life. Although the full Multiple Sclerosis Quality of Life Inventory (MSQL) 
was not used, three of the ten scales, SF-36, MFIS, MHI, were used (NMSS, 1997). Taken 
together, the quantitative and qualitative data support various improvements to quality of life. 
Over half of participants reported a variety of improvements in their relationships with others. 
Many described feeling more engaged, connected, and close in their personal relationships. One 
participant described how small changes of better listening and more eye contact resulted in 
improved communication.  One participant stated “Being in the moment makes you appreciate 
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your relationships more.”          
 Several participants described an improved ability to think before they responded in their 
personal communications. “I think [the MiM progam] has helped me to be more mindful; I think 
before I speak so what I say comes out right” This is important as cognitive function can be 
impaired due to MS. Participants reported feeling a frustration with mental delays in 
conversation when they are searching for a word and can’t seem to find it. In regard to 
communications with others, participants commented, “I more relaxed and patient.” And “I can 
listen and not respond to people or try to think more before respond. Several participants 
described how the program helped them in difficult communications with people stating that 
“My emotions are more controlled.” While another added, “The program has helped me to slow 
down and examine my thoughts in how to deal with others.”   
 Program reflections. Regarding benefits of the weekly sessions, participants described 
enjoying meeting other people with MS, having interesting discussions, getting various resources 
and mindfulness materials, and practicing yoga and relaxation exercises. Overall, participants 
commented on finding the program enjoyable and beneficial. One stated “It was easy to do and 
very rewarding for my everyday living.” One participant exclaimed “I loved every minute of it!” 
Several participants commented that they felt this program would be beneficial for other people 
with MS and “It’s important to be with others with the same problem.”    
 In regard to the didactic sessions, one participant explained that “Having weekly sessions 
helped me to stay focused during the week. It also helped me to see what the yoga moves looked 
like.” Another participant stated “it taught me information about doing stretches in my chair.” 
Some felt that having the presentations available in handouts would have been helpful. The 
majority of participants felt that the program was an appropriate length of time; however, many 
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felt that increasing sessions to 90 minutes would be more ideal in order to have adequate time for 
discussion and yoga. The majority of participants felt that the location was convenient and very 
nice. One commented that the room had a “calming atmosphere.”    
 In response to the home practice, several participants expressed that the home practice 
helped remind them to slow down, relax, and take time for themselves. One person commented 
that the home practice “Brought perspective and mindfulness reminders into everyday routine.” 
Under half of the participants described struggling to find time or remembering to do home 
practice consistently. One person commented that “I made poor use of the tapes, but tried to 
incorporate lessons into daily life.” Several described not enjoying portions of the home practice 
CDs and DVDs. One person who was not able to regularly attend the in person sessions stated, 
“It was hard to visualize some of the yoga moves without seeing them.” Whereas other felt the 
practice was easy to follow and described favorite meditations or stretching portions of the CD 
meditation recordings.         
 Fidelity. While it is important to know if an intervention works, it is also important to 
know for whom the intervention is more or less effective. The study created two subgroups based 
on Fidelity; High and Low fidelity groups. Then, the researcher examined differential effect for 
High and Low subgroups by looking at interaction between MiM Program and Fidelity. The 
findings demonstrated that among the participants, the high fidelity group benefited more from 
the program than the low fidelity group. Significant improvements were seen in the high fidelity 
group in areas of anxiety, depression, behavior control and positive affect. One participant 
commented N/A on all questions in the final survey as this “was unable to attend classes due to 
fatigue.” Another stated, “Unfortunately I could not take part due to family obligations that 
interfered with the program.” One person, who lived out of town, cited that the winter weather 
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made it difficult to attend sessions regularly.           
 Future intentions.  The majority of the participants commented on having intentions to 
continue their mindfulness practice moving forward. Half of the participants planned to 
incorporate mindfulness meditation in more of a formal way by continuing to utilize the CDs or 
other meditations, and/or incorporating yoga. Others commented on informal ways to be more 
present in their daily life. Specifically, one participant planned to post reminders strategically in 
kitchen, dining table, bathroom sink, to better incorporate mindfulness into daily activities. 
Overall, the majority of participants said that they would recommend this program to others. One 
participant stated that the “MiM program is so beneficial and easy” Another commented that the 
“MiM program is an excellent introduction to mindful practice.” Additionally, one person 
commented, “I believe this positive program would be helpful for everyone to just slow down 
their daily pace and shut their brains down for a few minutes to help build more energy into their 
day.”               
Summary           
 The purpose of this study was to explore the effects of the Mindfulness in Motion (MiM) 
program on common symptoms of MS, specifically stress, anxiety, depression, fatigue and 
quality of life. This study found significant improvements in physical functioning, vitality, 
anxiety, depression, and positive affect. Results also showed improvements related to fatigue. 
Finally, results showed significant improvements in areas of mindfulness; including, observation, 
acting with awareness, non-judgment, and non-reactivity. Further analysis demonstrated that the 
high fidelity group benefited more from the program than the low fidelity group.  Qualitative 
feedback from participants based on their experiences reflected these findings as participants 
described improvements to general health, better-quality sleep, increased awareness of body 
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sensations, greater awareness of energy levels, overall improvement in emotional response, 
enhanced mindful awareness, improved quality of life and enhanced resiliency through decreased 
stress. The positive qualitative and quantitative results from this study support the original 
hypothesis that MiM would increase stress management skills, decrease perceived anxiety, 
decrease depression, decrease levels of fatigue, and improve quality of life in adults diagnosed 
with MS. This study adds to the growing body of research supporting the benefit of mindfulness 
and yoga in helping adults living with MS cope with both physical and mental symptoms. 
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Chapter Five 
Discussion and Conclusions 
The purpose of the study was to explore the effects of an eight-week Mindfulness in 
Motion (MiM) program on common symptoms of MS.  Specifically, this study examined the 
effect of participating in yoga and meditation from the MiM program on common symptoms of 
stress, anxiety, depression, fatigue and quality of life in adults diagnosed with MS. The 
researcher hypothesized that participation in the MiM program would increase stress 
management skills, decreased perceived anxiety, depression and levels of fatigue, and improved 
the quality of life among adults diagnosed with MS. This chapter will review significant 
findings, provide a discussion of educational implications, and outline areas of future research. 
Significant Findings  
Twenty-two adults with MS participated in the eight-week MiM program in which both 
quantitative and qualitative data were collected and analyzed. Quantitative results showed 
significant improvements in physical functioning, vitality, and mental health; specifically in 
anxiety, depression, and positive affect. Results also showed a significant improvement in 
cognitive, psychosocial, and overall functioning in regard to fatigue. Improvements in 
mindfulness were also demonstrated, specifically in areas of observation, acting with awareness, 
non-judgment, and non-reactivity. Further analysis demonstrated that the high fidelity group 
benefited more from the program than the low fidelity group; specifically in total scores of MHI 
including anxiety, depression, behavior control and positive affect.  Qualitative feedback from 
participants based on their experiences reflected these findings. Clear patterns emerged based on 
participant reflections that support benefits of the MiM program including: improved general 
health, decreased stress, improved sleep quality,  increased awareness of body sensations and 
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energy levels, general improvement in emotional response, and improved mindfulness and 
overall quality of life. These results illustrate the importance of the potential for mindfulness 
training to improve health outcomes of people that have MS.   
Discussion and Educational Implications       
 This study of the MiM Program has found significant positive impacts based on 
quantitative assessments and qualitative experiences of participants with MS. Finding questions 
to the unknown through research and education is crucial to inspiring hope for someone living 
with MS, support people, and health professionals. 
MS. A diagnosis of Multiple Sclerosis comes with the potential for physical disability 
and cognitive impairment, probable impacts to emotional wellbeing including anxiety and 
depression, and haphazard and intense levels fatigue. Alone, each of these ailments can be 
overwhelming and cause a negative impact to quality of life. Merging these symptoms and 
adding the unexpected twist of random exacerbations creates a complex and potentially 
devastating condition. Being able to regulate emotions, limit rumination, and worries are 
important as collective unknowns can be very distressing. Unfortunately and ironically, stress is 
also considered a possible trigger for attacks potentially creating a vicious cycle if stress is not 
managed (NMSS, 2015a). Therefore, learning techniques that promote relaxation and stress 
reduction is important in dealing with a diagnosis and managing prevalent mental health 
conditions, anxiety and depression.  Quantitative results showed improvements to mental health, 
specifically anxiety, depression, and positive affect. Qualitative results indicated that participants 
had a general sense of overall improvement in emotional response; specifically feeling more 
calm, more reflective, an improved ability to ‘let go’ of worries, improved present centered 
attention.  
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Cultivating a greater awareness of energy level related to fatigue is also important due to 
fatigue’s prevalence, intensity, and impact to quality of life has for a person with MS.   
Quantitative and qualitative results demonstrated improvements in fatigue. During the qualitative 
analysis, over half of the participants described having a greater awareness of their energy levels 
related to fatigue and some reported feeling an improvement in their energy levels. Even though 
fatigue associated with MS can be unpredictable, practicing energy conservation through self-
care activities, such as proper nutrition, adequate rest, stress management, and appropriate levels 
of physical activity, is important (NMSS, 2015a).  Preserving and promoting physical health is 
also a key area of MS management. The majority of participants in this study noted several areas 
of physical health improvement including improved general health, feeling more physically 
relaxed, improved breathing, and better-quality sleep. Therefore, adaptable activities such as 
yoga and mindfulness can be helpful in promoting physical health for someone with MS.   
Improvements in mindful awareness and enhanced quality of life were also demonstrated 
in this study. Improved awareness of bodily sensations, emotions, and thoughts before speaking 
were also themes described of participants in the MiM program. Improved body sensation 
awareness is significant as there are many physical symptoms associated with MS such as 
weakness, numbness, and tingling. In relation to safety, improving body sensations and 
awareness is important especially with mobility and balance impairments. In addition, cognitive 
delays often result in frustration for someone with MS. After participating in the MiM program, 
participants described feeling more patient and thoughtful in their conversations. Additionally, 
participants described being more attentive in their communications and relationships with others 
which is important as the impact of MS extend beyond the person diagnosed. 
  54 
Support people & caretakers. Due to the unknown nature of MS, potential for disability 
of a loved one, financial concerns, and possible caretaking responsibilities can be stressful for 
support people as well.  The majority of participants in this study said that they would 
recommend the MiM program to others. One participant commented that she would recommend 
it to anyone since, “We let the present fly by too quickly so we need something to slow us down” 
Another participant suggested it would be beneficial for community members, public service 
employees, and caregivers. One participant shared, “My husband and I both like the breathing 
and meditation.” Family members, support people, and caregivers of those with MS could find 
mindfulness training beneficial as well.         
Health professionals. Current research suggests that yoga and mindfulness practices can 
have a positive impact on physical and mental wellbeing for people with MS (McCall, 2007; 
Senders et al., 2012; Tavee et al., 2011).  Several studies using mindfulness and yoga  have 
found statistically significant improvements in quality of life, reduced depression, and anxiety, 
(Senders et al., 2012), reduced fatigue (Grossman et al., 2010, Oken et al., 2004), increased 
selective attention performance (Velikonja et al. 2010), improved coping skills, reduced 
psychological stress, and increased resilience (Senders et al., 2014), improvements in physical 
mobility and balance, (Mills & Allen, 2000) and pain reduction and improved overall physical 
and mental health (Tavee et al., 2011).  
   In studies using the MiM program with healthy individuals, significant reductions were 
made in perceptions of stress, improved sleep quality, and the ability to acquire "present-centered 
attention awareness” (Klatt, Buckworth, & Malarkey, 2009); improved resiliency skills, 
improved work engagement and perceptions of wellbeing (M. Klatt, personal communication, 
August 5, 2013); reductions in inflammation (Klatt et al., 2009; Malarkey, Jarjoura, & Klatt, 
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2013); decreases of inattention and hyperactivity (Klatt et al., 2013),  and changes in brain 
function and improvements in mindfulness (Prakash et al., 2012).This is the first study to 
investigate the use of the Mindfulness in Motion intervention on adults with MS.  Because of the 
effect of stress on symptoms associated with MS, the potential to teach pragmatic resiliency tools 
for people to use is highly valuable.  The positive results from this program support the need for 
more research to determine the extent to which mindfulness training has the potential to improve 
health outcomes for adults living with MS.              
Recommendations for Future Research 
Because recruitment was based on self-selection into this study, final results may have 
been affected as participants may have had an affinity toward mindfulness-based programs. Also, 
because of this study’s limited availability of sessions, potential participants that couldn’t attend 
either of the two sessions weren’t invited to participate in the study. Although participants were 
encouraged to come to either session, common and unpredictable symptoms associated with MS, 
such as fatigue, can make a commitment to attend the intervention a challenge.  In addition, 
because of the winter’s inclement weather it made travel difficult and consistent participation a 
challenge for some. Offering this program at various times of the year may have a positive 
impact on attendance. 
 Additionally, because some participants had difficulty attending the didactic sessions, 
but still had positive results from participating in the home practice, more research is needed to 
see which components of this program are most effective and can be adapted to meet the varying 
needs of individuals. Future studies involving a control group with no intervention, similar 
intervention, or home practice only, may be beneficial in determining which aspects of the 
program are most effective: attendance at weekly sessions, or commitment to home practice. 
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While prior experience with mindfulness, yoga, and exercise has shown to not make a difference 
in the pre and post survey results, it may be a factor for ongoing practice of mindfulness and in 
turn, a greater resiliency toward stress. Though participants communicated intentions of 
continuing their mindfulness practice moving forward, longitudinal research would help to see 
the long-term impacts of ongoing use of these pragmatic resiliency tools on both physical and 
mental health. Finally, due to the small sample size (n=22), further research is needed in order to 
generalize the positive results for a larger population of adults with MS. 
Given that this study’s results were based on self-reported surveys, questions remain 
about the potential physiological impact of this program on reducing stress and improving 
physical symptoms associated with MS.  Future studies may want to use physical biomarkers of 
stress (i.e. cortisol levels or heart rate monitoring) to verify the results in changes in coping 
response in regard to this intervention.      
 Finally, although this study showed positive results in a variety of symptoms associated 
with MS, mindfulness is not a cure for MS. Because of the unknown nature of MS, uncertainty in 
disease progression, and multiple mental and physical symptoms associated with it, future 
research is needed to search for answers. However, the positive results from this study indicate 
that mindfulness training is beneficial in helping to mitigate unpleasant and unpredictable 
symptoms that are associated with this diagnosis. 
Summary            
 In summary, a diagnosis of MS comes with a plethora of uncertainties relating to disease 
progression and spontaneous symptoms that can greatly decrease quality of life. Physical and 
cognitive impairments, increased rates of depression, anxiety, stress and fatigue top the list of 
common symptoms. Many studies have found mind-body therapies such as yoga and meditation 
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can help to be beneficial in healthy adults; however, very few studies have looked at the impact 
of yoga and meditation specifically on the health and wellbeing of adults that have Multiple 
Sclerosis. The purpose of this study was to explore the effects of the Mindfulness in Motion 
(MiM) program on common symptoms of MS, specifically; stress anxiety, depression, fatigue 
and quality of life. Quantitative and qualitative results showed improvements to general health, 
fatigue, mental health, mindfulness, improved quality of life. The positive results of this study 
support the need for future research and programing to provide mindfulness and stress reduction 
programs to adults with MS to help them live fully with an unpredictable condition and uncertain 
future.  
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